How might small ruminant
industries utilize genomic tools?
RNAseq and juniper utilization
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Mechanisms that enable juniper
consumption by goats

OBJECTIVE: Examine gene expression in liver of goats selected
for EBV for differential consumption of juniper

Approach: Liver samples from 8 goats for RNAseq analysis
4 male, 4 female, selected for high- or low- juniper consumption
Not challenged with juniper in diet
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Initial approach

Expression analysis by gRT-PCR of selected metabolism genes
from liver biopsies

Targets
Cytochrome p450 genes
Uridine glucoronosyltransferase genes
Glutathione transferase genes

Genes hypothesized to have some potential role in metabolism of
monterpenes




Challenges

Available genome sequence
RNA quality




Fle Edt Wew Graph Adssy Tool Onine Help
= H & B0H-B8 0| = =

Py WiN2004, ] B 40 PR

1

Data Fide: Bio_Sizng_Total-ARA-Hene 02547 _2004-01-23 151538

=10l x|

Az Fukaryote Totsl RIA Hanoe

virz

| | F)
b T e
a3
|
e e |
———— | '
|| S | PR W
= waddh
I '
= e et ——

ﬁlﬂl ﬂ.ﬂ._']'@ |ﬁmTﬂmI2._

P

+108

_—— L ST

a3

e — e
vilEh
!
.
M

w145

I PR — -
Lo e
‘ d
(]
i S
B — o
42
&
f
(]
w
L. ]
= -
i e,
L.
| - - ———— -
wlddh
——"--‘.-H-l "'-\- —
] A = ——

S oS e




# Agilent Technologies 2100 Bioanalyzer - Bio Sizing [deena_1217_Total-RMA-Nano_02517_2003-12-18_14-51-06] AT =0 x|
fle Edt Wiew Graph Asszsy Tools Online Help

= H & | 00B-E [ fF| & & PekNambe =K« »
| - Mata File: 1247 _Total-RHA-Hano_02517 -12-18_14-51-06 Euk Total RHA Hano
; |' SEaT LI —siir} AL _B25AT_2003 = Assay: Eukaryote
10 Need Nathing di
e £
s £
o £
a0 £
. w 25 o
=~ =
= =
g M F
L oI i s E 25 £
| §°F
| - [T 1 N = |
| -
| | 15 + | |
| . 10 £ i Il.
| = 1 S |
5 £ | A ANAN TN
I a _: |I i-\. B g S _lrll'\ _.n_.'"'\-_r'-'—"——'-” g:_ e —————
E 1 ! | 1 J 1 I | | |
; i | | | ] 1 | | | I
= e - | 1% 24 2% 39 =] a4 a4 54 e ] a4 ag
: Time (saconds
TR -] - Fi H s Stait Timefsecs) | End Timefsecs] | Aiea | 2% of total Area | Sml Smil A& Flml:s] Eimul
i 185 41.22 4253 4762 15.49
HES | RMiy frea 307.49
|
' FiMA Concentration 193 ngid
i f IRMA Fatio [285 /£ 185] 1.42

.‘jmrtj'l = @ 1 | |Efagient Technologies 2... QS 11238




4 Agilert Tedhnolges 2 100 Bioanalyser - Bio Sicing [Bie_Sizing_Total-RNA-Ssno_02517_2004-01-08_16-:

FH & EHDB-E @@ 8 & P "B 1
Ble Edt Wew Gragh Asisy Took Ol Help
_.I Jinird Bats Fike: Blo_Sizing. Tot RA-Heno_KZSHT_TH4.81.44_18.28.50

=10 =

Annayt Eilianpoto Tolal BEMA Haro

1] .73

Flunreseence

o
L
I
LI B B I I I I |
-

25

|;||;|_:....-

.|
|
& -
Time (seconds)

IIIII'I':
e

=

=
| AT T e 1T T

jmﬂ;| @ 1O || astent technologies 7. H]2100c kg - Paint

Sal'q:iu-l Swl Rk Frtp..tll Em:n':|

RAHA fues
RH& Concantation

iRk Flatio [Z855 # 185]

ol PR

Iﬂm’d
034

J O




Challenges

RNA Quality
Goat liver — challenging!
Protocol modifications required
Able to obtain high quality RNA
Important to evaluate RNA

Sequence

Highly variable genes — needed sequence from goat population




RNA Seq results

3.1 Raw data
Total read pairs Read length Total read bases
4049goat 23,900,520 4.827,905,040
4330goat 25,908,855 5,233,588,710
4361goat 24 657,198 4,980,753,996
4722goat 25,013,997 . 5,052,827 394
4927 goat 25,916,644 101 5,235,162,088
4941goat 24,208,812 4,890,180,024
2038goat 26,667,106 5,386,755,412
2152goat 24 775,686 2,004,688,572

[llumina TruSeq - MacroGen




RNA Seq Results

Sequence was assembled and aligned to the draft goat
genome sequence (chi_ref CHIR 1.0
http://www.ncbi.nlm.nih.gov/genome/10731

Mat Biotechnol. 2013 Feb;31(2):135-41. doi: 10.1038/nbt.2478. Epub 2012 Dec 23.

Sequencing and automated whole-genome optical mapping of the genome of a domestic goat (Capra hircus).

Dong Y', Xie M, Jiang Y, Xiao N, Du X, Zhang W, Tosser-Klopp G, Wang J, Yang S, Liang J, Chen W, Chen J, Zeng P, Hou Y, Bian C, Pan S, LiY Liu X, Wang W,
Semnvin B, Sayre B, Zhu B, Sweeney D, Moore B, Mie W, Shen ¥ Zhao R, Zhang G, LiJ, Faraut T, Womack J, Zhana ¥, Kijas J, Cockett M, Xu X, Zhao S, Wang J,

Wang W

Yunnang black goat was donor

Only about 50% of our sequence data could be aligned to
existing genome assembly




RNA Seq Results

Generated new draft liver transcriptome from our data.

Assembled RNAseq data into contigs

Despite short read length, able to get long contigs up to nearly
5kb lengths.

More than 250,000 unique transcripts
Novel transcripts between groups

Identified goat-specific cytochrome genes for targeted expression
analysis

CYP3A Expression in Goat Liver
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RNA Seq results

Splicing variation with Dr Peng Yu
New software to analyze splice variants

Initial results

54 significant splice variation events




Splice Variation

Exon Skipping — can yield two isoforms

gene model mature mRNA
alternative

splicing [ — —
)
11

Often more complicated

Mutually exclusive exons

Alternative 5’ splice sites &
Alternative 3’ splice sites

Intron retention

Alternative Promoters &
Alternative Poly(A)
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Directions

Utilizing transcriptome data to examine specific sequences for
expression analysis
E.g. Cyp, UPG, GST gene families

Contribute new data for revised goat genome assembly

Challenge experiments with dietary juniper
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Resource outlook

Much progress in past few years




Goat Genome Home About Contact v

International Goat
Genome Consortium

Addressing the understanding

of phenotypic diversity using
genetic diversity

is Start Slideshow

CHI Genome v2.0 initial availability late summer??




186GC.

International Sheep Genomics Consortium

International Sheep Genomics Consortium

The sheep genome has been published in Science

The fully annotated genome (version 3.1) is available via
ENSEMBL

NCBI

UCSC
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www.goatgenome.org

As it was announced about a year ago, the
federates existing projects on SNP detection in order to

produce a high density SNP chip. The objective is to have a 50K SNP chip
available at the end of year 2011. This first effort to give access {o a high
density genotyping tool may be completed in thes future by other
contributions and the tool may evolve regarding: ﬁieé needs of the
International Community. If you are interested in ordelin_g thls,tool, please
contact (IGGC co-coordinator, INRA),

(IGGC co-coordinator, IMAU/KIZ/BGI) and ¢ awley (=l
Scientist/Agriculture Consortia Manager lllumina, Inc.)

http://snp.toulouse.inra.fr/~sigenae/50K_goat_snp_chip/index.html
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RESEARCH ARTICLE

Design and Characterization of a 52K SNP Chip for Goats

Gwenola Tosser-Klopp [&]. Philippe Bardou, Olivier Bouchez, Cédric Cabau, Richard Crooijmans, Yang Dong

Cécile Donnadieu-Tonon, André Eggen, Henrn C. M. Heuven, Saadiah Jamli, Abdullah Johan Jiken, Christophe Klopp
Cynthia T. Lawley, [ --- ].and the International Goat Genome Consortium [Eg [ view all |

Published: January 22, 2014 « DOl 10.1371/journal.pone. 0086227

52k Chips available from illumina

Can add content

Many new SNP available (e.g. Reecy et al, others)







FAANG

/ Functional Annotation of Animal Genomes

s\
/

The most significant challenge in the post-genomic era is connecting genotype

guantitative phenotype in basic and applied biology - the Genome to Phenome
challenge.

There are new opportunities in animal genomics and phenomics, and we
propose the organization of an international effort- the "Functional Annotation
of ANimal Genomes" project to identify all functional elements in animal
genomes. FAANG will:

* Coordinate international efforts to maximize efficiency and data quality.

* Deliver standardized datasets from a limited set of individuals representing
species that have reference quality draft genome assemblies.

e Establish an infrastructure capable of efficiently analyzing genome-wide
functional data for animal species.



A coordinated interational action to accelerate genome to phenome

FAANG aims to:

» Standardize core assays and experimental protocols

« Coordinate and facilitate data sharing

 Establish an infrastructure for analysis of these data

« Provide high quality functional annotation of animal genomes

More information: www.FAANG.org

Questions answered: faang@iastate.edu


http://www.faang.org/

Summary

Genome and molecular tools are becoming more readily
available

Can start to utilize for selection and understanding of
mechanisms, in conjunction with traditional methods
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